Introduction
============

When infants are identified with hearing loss, the primary concern is often their language development and the developmental domains that rely on timely language acquisition, such as cognition and socioemotional development. This concern can quickly become a developmental emergency if deaf children are unable to access the spoken language within their home and their non-deaf family members do not know a signed language. Typical medical and educational interventions are to address the hearing loss via technology, such as hearing aids and cochlear implants, often without incorporating the learning of a signed language. In this article, we argue that relying solely on the use of spoken language with hearing loss technology creates conditions that elevate the risk of poor language acquisition. We discuss language acquisition as a human rights issue for deaf people and urge policy-makers to ensure deaf children gain better access to natural signed languages to promote their healthy development.

Signed languages
================

Signed languages are natural human languages existing across numerous societies around the world. As with spoken languages, signed languages display phonetic, phonemic, syllabic, morphological, syntactic, discourse, and pragmatic levels of organization as expected of natural languages.[@R1] While often named using national terms (such as American Sign Language, Thai Sign Language, among many others), signed languages are distinct from spoken languages and there can be several signed languages in one country. Several hundred signed languages are estimated to exist today. These visuospatial languages have helped scholars understand languages as shared human phenomena, which can emerge in both spoken and visual forms. Signed languages are widely used by people, and have emerged throughout human history as shared languages in communities of deaf and non-deaf users.[@R2] In the present day, widespread interest in signed languages has led to a large and growing number of non-deaf people becoming signed language users in many countries around the world.[@R3]

For what are often ideological reasons, policies on early intervention and education typically fail to support signed language acquisition in deaf and hard-of-hearing children.[@R4]^,^[@R5] Early, immersive exposure to a natural language is important for timely neurocognitive and linguistic development of any child. For most deaf children, access to a signed language is an important precondition for this development since unhindered access to a spoken language is not possible.[@R6]^,^[@R7] Data tracking of the global deaf population is minimal and a lack of reliable data is part of the problem. Currently, best estimates, from a survey of 37 828 students, suggest that less than 6% of deaf children in the United States of America (USA) receive access to a signed language in early childhood.[@R8] Global reports also highlight a stark picture, with an estimated less than 2% of 34 million deaf children worldwide receiving access to a signed language in early childhood.[@R9] In sum, there is likely a high proportion of deaf children globally at risk of experiencing language deprivation.

Language deprivation
====================

Language deprivation is the persistent lack of unhindered access to a natural language during the critical period of language acquisition. This period of approximately the first five years of life is a time-limited window of brain development for establishing first-language fluency.[@R10] The research evidence strongly suggests that language deprivation, rather than strictly hearing loss, is the underlying cause of poor language, educational and health outcomes in the deaf population, and is traceable to a lack of a signed language exposure for deaf children in their early development.[@R11] Additionally, concerns related specifically to developmental delays, attention-deficit disorder and socioemotional difficulties continue to dominate the development of deaf children.[@R12]^,^[@R13] Finally, permanent neurostructural differences (such as less myelination of neurolinguistic pathways) also exist in deaf people who do not acquire fluency in a spoken language and who experience delayed exposure to a signed language when compared with those who have timely acquisition of signing.[@R14]

Overall, the current evidence suggests that auditory and oral-only approaches, which reject early, immersive use of signed languages do not promote ideal developmental outcomes in deaf children. Furthermore, when these efforts are unsuccessful, the effects of language deprivation cannot be entirely redressed by later use of a signed language as a backup plan.[@R15] Instead, signed languages appear to be important not only for optimal development of deaf children, but also for achieving the desired outcomes of cochlear implants, as signing children with cochlear implants outperform non-signing children with implants in speech and language outcomes.[@R16]

Since the late 1980s, cochlear implants have quickly become the standard of care in high-income countries, and the technology is now rapidly being exported to low- and middle-income countries.[@R17] There is frequently ideological resistance to the use, and lack of understanding, of signed languages among medical and education professionals who promote spoken language-only approaches, and the use of cochlear implants. This mind-set is likely to influence parental decision-making regarding deaf children's learning of signed languages.[@R4]^,^[@R5] These professional views are held despite evidence of highly variable, delayed spoken language outcomes in non-signing children with cochlear implants and of good spoken language outcomes in children with cochlear implants who are exposed to a signed language from birth.[@R11]^,^[@R16]^,^[@R17]

The global community's failure to support the acquisition of signed languages by deaf and hard-of-hearing children has adverse, lifelong effects on education, socioemotional, and cognitive development.[@R15] The unpredictable outcomes of cochlear implants in supporting language development of non-signing children suggest that these adverse effects are not prevented, fully remediated or cured by hearing-loss technology, such as cochlear implants.[@R6]^,^[@R11]^,^[@R16]^--^[@R18] Parents are then left to make decisions about learning either a signed or spoken language "without any guarantees about the level of benefit their children will receive from having \[cochlear implants\]."[@R19]

Cognitive development
=====================

First-language acquisition in deaf children via an accessible signed language is often a precondition for their ability to understand and use spoken and written languages.[@R10] Generally, deaf children with optimal exposure to a signed language will achieve expected development milestones.[@R11] In fact, signing children with implants demonstrate better speech and language development than non-signing children with implants and similar development as non-deaf children.[@R16]^,^[@R17] In the case of absent or incidental language exposure, including to a signed language, there is a greater likelihood of delays in cognitive development. These problems include delays in social cognition skills such as Theory of Mind abilities, which allow a child to recognize different mental states and perceptions in others, and general delays in academic learning and achievement.[@R20] Individuals who experience language deprivation syndrome may have language dysfluency, general knowledge gaps, disruptions in thinking, mood or behaviour, and general delays in development of academic or literacy skills. These symptoms and others demonstrate the absence of typical cognitive structures and disordered behaviours in children who do not have unhindered early developmental language exposure.[@R10]^,^[@R21]

Socioemotional development
==========================

For deaf children, accessible communication with their parents and peers supports their social and emotional development, including enhanced self-esteem and ability to build relationships.[@R22] Research demonstrating a greater prevalence of mental health problems in deaf populations also underlines the importance of early effective communication with family members and peers.[@R7] Chronic lack of accessible communication with non-deaf parents is commonly reported as a childhood emotional trauma by deaf adults.[@R23] Generally deaf children in non-signing families are vulnerable to the "dinner table syndrome," a label that describes the chronic experience of observing spoken conversations between other family members and not understanding what is said. A retrospective study of 211 American deaf adults found having non-deaf parents increases the likelihood of reported experiences of dinner table syndrome by 17.6-fold. Furthermore, whether or not children had cochlear implants or hearing aids had no influence on this result.[@R12] Due largely to a lack of comprehensive support for signed language learning, non-deaf parents in the USA are three times less likely to use a signed language with their deaf child than do deaf parents.[@R24]

Lack of language access in early childhood places deaf children and adults at risk of further adverse health effects. Generally, deaf individuals are at greater risk of experiencing emotional and physical neglect and abuse, sexual trauma and higher rates of depression and anxiety.[@R25] As well as a general risk of poorer overall mental health,[@R7] deaf people are at greater risk of obesity and increased use of hospital emergency departments, among other problems.[@R26] Health-system barriers that affect many minority-language populations also affect this population. Such barriers include poor access to primary care; lack of qualified interpreters; doctors using inaccessible medical terminology; and written after-visit paperwork. These barriers, however, are not only exacerbated by barriers to services in signed languages, but are also compounded by the cognitive and social effects of language deprivation.

Access to bilingual education
=============================

There are few data, even in high-income countries, on deaf children's access to bilingual educational settings where a sign language is the language of instruction. The World Health Organization reports that children with sensory disabilities face higher barriers to education than those with physical disabilities and, thus subsequently, have lower enrolment rates in schools.[@R27] Of the 34 million children with disabling hearing loss around the world,[@R28] the World Federation of the Deaf estimates 80% do not have access to education. Of the 20% who do have access, very few are educated in bilingual programmes that incorporate their national signed and spoken or written languages as languages of instruction and study.[@R9] In Burkina Faso, 90% of deaf 7- to 12-year olds were not in school in 2006. In Rwanda, only 309 deaf children out of an estimated 10 000 in the country were reported to be attending school in 2007.[@R28]^,^[@R29]

The 2006 United Nations *Convention on the rights of persons with disabilities*[@R30] obliges governments to secure the human right to a signed language in legislation; to ensure its use in civil society, educational settings and cultural settings; and to secure its use as a means of access to wider society, including health services. To ensure deaf children's access to their rights, there exists a specific requirement in the Convention that they should be educated in languages that are fully accessible to them and in environments that maximize their physical, cognitive, academic and social development. Such educational settings are required to promote deaf children's linguistic identity and facilitate their learning of a signed language with deaf teachers who are themselves fluent signers.[@R31]

Promoting signed language access
================================

Optimal outcomes in policy-making for deaf signers should follow international standard best practices. Article 21 of the *Convention on the rights of persons with disabilities*

calls upon governments to promote the use of signed languages, as an integral part of the right to freedom of expression and to seek, receive and impart information. Article 30, regarding health, also calls on governments to provide early intervention services designed to minimize and prevent further disabilities. Best practices in health-care access should follow these Articles, as well as Article 9, which requires the provision of accessibility in health-care settings via national signed language interpreters. The removal of structural and socioeconomic barriers to learning a signed language in early childhood are essential to ensuring access to education for children with hearing loss. Equally important are the provisions of Article 24, outlining the need to ensure children have language-rich settings with signed language-using peers and teachers who can provide direct access to the curriculum in sign languages.[@R29] Current research demonstrates that many deaf children raised without a signed language cannot achieve age-appropriate linguistic fluency, even with high-quality spoken language interventions.[@R11]

Early and consistent exposure to signed languages provides deaf children with fully accessible language exposure, avoiding the creation of an artificial ceiling on developmental and educational outcomes that are too often simply blamed on hearing loss. Access to a signed language enhances the overall effectiveness of global screening and intervention systems, as well as fully inclusive education and health care for deaf children and adults. Policy-makers should ensure that deaf children and their families are given unhindered access to signed languages as a primary option in all early intervention measures. This access should continue throughout the child's development and educational career, and across the lifespan.
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